Frailty is a disorder of multiple inter-related physiological systems. It is unclear whether the level of physical performance factors can serve as markers of frailty and a sign. The purpose of this study was to examine the relationship between frailty and physical performance in elderly women. One hundred fourteen elderly women participated in this study, their aged was from 65 to 80. We were measured 6-min walk test, gripstrength, 30-sec arm curl test, 30-sec chair stand test, 8 foot Up-and Go, Back scratch, chair sit and reach, unipedal stance, BMI, and the frailty with questionnaire. The collected data were analyzed by descriptive statistics, frequencies, correlation analysis, ANOVA, and simple liner regression using the IBM 21. SPSS program. In results, statistic tests showed that there were significant differences between frailty and 6-min walk test, 30-sec arm curl test, 30-sec chair stand test, gripstrength, Back scratch, and BMI. However, we did not find significant differences between frailty and 8 foot Up-and Go, unipedal stance. When the subjects were divided into five groups according to physical performance level, subjects with high 6-min walk, 30-sec arm curl test, chair sit and reach test, and high grip strength had low score frailty. Physical performance factors were strongly associated with decreased frailty, suggesting that physical performance improvements play an important role in preventing or reducing the frailty.
INTRODUCTION
Health issues in elderly adults have recently been emphasized due to the rapid aging of society. During the process of aging, frailty can develop in the elderly, owing to limited exercise capacity, reduced vital capacity, poor muscular strength, restricted flexibility, decreased bone mass, and glucose intolerance. These physiologic changes lead to loss of physical function and dependence on assistance in performing activities of daily living (Chou et al., 2012) .
"Frailty" refers to a physiological syndrome distinct from normal aging and dysfunction. The elderly become frail when functions of various organs in the body gradually decline, and biological reserve falls below a certain level. If a disease develops during normal aging, biological and physical functions decrease, and frailty is diagnosed (Jeoung, 2014; Liu and Fielding, 2011; Park et al., 2012) .
Frailty is a disorder of multiple interrelated physiological systems. There is a gradual decline in physiological reserve with aging, but in frailty, this decline is accelerated and homeostatic mechanisms start failing (Ferrucci et al., 2002 ). An important consideration in frailty, therefore, is to consider how the complex mechanisms of aging promote cumulative decline in multiple physiological systems, with consequent erosion of homeostatic reserves and vulnerability to disproportionate changes in health status, following relatively minor stressful events. The frail elderly tend to depend on others due to limitations of physical function compared to the normal elderly, and maintenance of function is more important to the elderly than healing from diseases (Kang, 2007; Lee et al., 2013) .
Frailty, a primary pathway to disability, has been defined as a pathological condition that results in a constellation of signs and http://dx.doi.org/10.12965/jer.150223
Original Article symptoms, and is characterized by high susceptibility to adverse health outcomes, impending decline in physical function, and high risk of death (Ferrucci et al., 2004; Fried et al., 2004) .
Exercise is a key intervention for improving physical function in older adults. The American College of Sports Medicine recommends aerobics, muscle strengthening, and flexibility exercise for older people. Previous studies have shown that physical fitness is a strong independent predictor of mortality (Park et al., 2012) . Individuals with high physical fitness may have greater muscle mass and quality, and greater reserve capacity to resist physical stress. Therefore, improvement in the physical fitness of elderly individuals through appropriate exercise should enable them to maintain their daily activity into later years of life. A number of studies reported that various modes of regular exercises improved physical fitness, and were helpful in prevention of frailty (Chou et al., 2012; Lee et al., 2013; Liu and Fielding, 2011; Person et al., 2009) . Kang (2007) reported that reduction of health-related physical fitness correlated with aging; intervention would be most important for improvement and maintenance of physical fitness in women, because women experience an earlier decline of health-related physical fitness, and age faster compared to men. Although Song and Kim (2013) suggested a standard of physical fitness for elderly women in rural areas, they were not able to suggest a standard to prevent the elderly from being frail. Thus, it is necessary to study the correlation of frailty with the level of physical fitness to slow the rate of aging. The present study aimed to propose a standard of physical performance to prevent the elderly from becoming frail, and to provide basic data for the development of a rehabilitative exercise program based on this standard.
MATERIALS AND METHODS

Participants
A total of 114 elderly women 65-80 yr old, who live in Incheon metropolitan, participated in this study. All potential participants underwent a comprehensive explanation of the proposed study, its benefits and inherent risks, and the expected time commitment. Medical information (health status and medications) was obtained from participants u sing a questionnaire. The subjects were excluded if they were not able to walk without a cane or other assistive device, or had known conditions and musculoskeletal problems limiting their safe participation in this study. Participant demographics are shown in Table 1 .
Instruments
Physical performance test
The physical performance test for seniors included a 6-min walk test, grip strength, 30-second arm curl test, 30-sec chair stand test, back scratch test, chair sit and reach test, 8 foot up and go test, unipedal stance, and body mass index (BMI).
Frailty assessment
The frailty assessment is a basic measurement tool originally developed by the Ministry of Health, Labour and Welfare of Japan to select subjects for preventive health care. It was revised and supplemented by the Korea Institute for Health and Social Affairs to accommodate the Korean language (Park et al., 2012) . It measures the frailty of older adult participants and consists of 5 lifestyle function questions, 5 physiological motor function questions, 2 nutrition status questions, 3 oral health function questions, 2 social capacity questions, and 3 cognitive function questions (total of 20 questions). The tool is composed of 25 questions and 7 subcategories and 5 questions related to depression prevention and support. The examiner reads sentences, and records 1 point for "Yes", and 0 for "No", with scores ranging from 0 to 25 points; a higher score indicates a greater degree of frailty.
Statistical analysis
Statistical analysis was performed using SPSS for Windows version 21 (IBM SPSS Inc., Chicago, IL, USA). A correlation analysis was conducted to examine the correlation between frailty and physical performance factors, and the correlated physical performance factors were divided into quartiles to analyze the differenc- es between groups. Data were analyzed using linear regression and descriptive statistics. The significance threshold was set at 0.05.
RESULTS
There were significant correlations between the 6 min walk test (aerobic capacity), 30 sec chair stand test (endurance strength of the lower limbs), 30 sec arm curl test (endurance strength of the upper limbs), chair sit and reach test (flexibility), hand grip strength, BMI (body composition), and frailty (Table 2) .
When the effects of physical performance factors on frailty were analyzed by linear regression analysis, frailty scores decreased as values increased for the 6 min walk, 30 sec chair stand test, 30 sec arm curl test, chair sit and reach test, and grip strength, whereas an increase of BMI increased the frailty score (Table 3) .
When levels of physical performance factors were divided into quintiles and comparatively analyzed, the group of elderly women with 6 min walk test values in the lowest quintile had a frailty mean score as high as 9.54; those with a 30 sec chair stand test value in the lowest quintile had a frailty mean score as high as 11.15.
The lowest quintile in the chair sit and reach test had a frailty score as high as 10. Those in the lowest quintile for BMI, with a value greater than 36.9, had the highest frailty score, 11.95 (Table 4) .
DISCUSSION
Aging is associated with difficulties in daily life, with geriatric chronic diseases such as hypertension, diabetes, and arthritis, and decreased levels of physical activity, which lead to decline in physical fitness. Although it is not possible to completely prevent the decline due to disease patterns in old age, exercise designed to slow the decline or to improve physical fitness are most important. An improvement in physical fitness through exercise reportedly also enhances balance and the function of neurotransmitters, and positively affects maintenance of the neuroendocrine and autonomic nervous systems and cerebral morphology, thus contributing to prevention of frailty in the elderly (Narazaki et al., 2014) . However, basic data on the level of physical performance necessary for prevention of frailty are lacking. The present study analyzed correlations and effects of frailty and physical performance factors in elderly women in Incheon, in order to propose a standard of physical fitness for prevention of frailty. The study found that frailty was affected by the 6 min walk test, 30 sec chair stand test, 30 sec arm curl test, chair sit and reach test, grip strength, and BMI. In addition, the very weak group, corresponding to the lowest quintile in level of cardiovascular function, muscle strength, muscular endurance, obesity, and physical fitness, had a much higher frailty level than the group with very good levels, corresponding to the highest quintile, as presented in Table 4 . The standard of physical fitness for elderly women in a rural area proposed by Song and Kim (2013) was lower than the standard for frailty prevention in the present study. This discrepancy is probably due to the smaller number of participants in the present study. However, the results of this study are significant because we proposed a standard of physical performance to prevent frailty, and the data could be further used to develop corresponding exercise programs. A standard was higher than that of the present study, which may be due to the differences in physical fitness between foreign and Korean elderly women. The present study did not propose a standard of physical performance for frailty prevention by age group and gender, and this should be done in a future study. Physical fitness testing is very important for evaluation of how efficiently the elderly can perform activities of daily living. The Korean government introduced the National Fitness 100 program to maintain and promote public health. This governmental program also measures muscular endurance of the upper and lower limbs, and cardiovascular endurance in the elderly, using the same measurement items that are variables of physical fitness in the present study. Therefore, the results of this study of functional and physical fitness levels of elderly women can be used to predict the risk of frailty. Further studies are necessary to develop exercise intervention programs and methods to prevent the elderly from becoming frail and to promote their health.
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